Depressed inotropic response to increased preload in rabbit hearts with left-ventricular dysfunction induced by chronic myocardial infarction.
Chronic (8 weeks) coronary artery ligation caused marked left-ventricular dysfunction (LVD) in rabbits. The positive inotropic effect observed in vivo with intraventricular injection of saline in sham-operated (control) animals was reversed in rabbits with LVD. In vitro, a step increase in filling pressure from 10 to 15 cm H(2)O caused an immediate increase, followed by a slow increase, in left-ventricular peak systolic pressure (LVP(max)) and cardiac output (CO) over 5-7 min in sham-operated hearts. No significant slow positive inotropic effect was observed in hearts with LVD in response to a standard increase in filling pressure. Progressive increases in filling pressure increased (LVP(max)) and CO to a maximum value at 20 cm H(2)O in control hearts. In the LVD group, progressive increases in filling pressure caused a negative inotropic response and reduced CO. Hearts from the LVD group were significantly dilated compared with control hearts but no significant changes in myocardial compliance were observed in beating or quiescent hearts. These studies reveal an impaired inotropic response to increased ventricular filling in LVD rabbit hearts; this defect included the depression of the slow inotropic response to an increased end-diastolic volume. These changes appear not to be accompanied by altered passive mechanical properties.